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USSR WORK ON AUTQALLERGIC REACTIONS
AND THEIR SIGNIFICANCE IN PATHOLOGY

M. Z. Sigal (Kazan')

It is erroneous to consider the {rritation produced by antigens apart from
that produced by nonantigenic irritants and to assume the Former type irritation
is fundamentally distinct from the latter. A. D. Adc (1c1) has shown that the
science of allergy must be revised in that respect. A nunspecific and nonantigenie
irritant may denature the proteins of the body. The denatured proteins muy in
turn act on the receptors of the organism, produeing u type of allergy which is
known as autoallergy. I. P. Petrov and L. G. Begomclova (1338) found that sensi-
tization of dogs pruduced by an aseptie turpentine-csused inflammatiocn results
11 disturbances of blood cireculation and of respiration following injection of
hemolyzed canine blood.

The published research on ecytolysins gives many instances of the formation
of autocytolysins.

No experimental work uiming directly at the production of autchemolysins has
been published. However, the fact that serum exerts an autolytic effect in humar
pathclogy has been established by clinical observations. The fact that the con-
tents of artificial hematomas act as autoantigens in rams was discovered by P, F.
Zdrodovskiy (1950) with the aid of a modified Abderhalden reaction.

A considerable amount of information on autoagglutinins has been published.
In sutoagglutination, erythrocytes are made to adhere to each other by the serum
of the autogenous blood from which they are derived. It has been estublished
that autoagglutination occurs in a number of diseases: cirrhosis of the liver
(A. I. Torgunova, 1922; Ye. M. Tareyev and M. V. Dorogova, 1950), anemias, diseases
produced by trypanosomes, hemolytic Jaundice, pernicious anemia of pregnancy
(A. V. Demidova, 1928), Raynaud's disease (Ye. M. Tareyev and Dorogova, 1950),
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and virus Pneumonia. Occasionally, dutoagglutination was observed in clinienlly
healthy persons (x. L. Bubasheva, 1927; g. 8. Ivakhnenko, 1937; N. I. Blinov,

1940} ana in Pregnant women (1. G. Kartashevskiy, 1937). As a rule, autoagglutinu-
tion is éncountered only in pathological cases. Hovever, autocagglutinins which
have & low-temperature rang~ of activity, f.e., they are active beloy plus 80 ¢
are present in the bodies o 94% of healthy human beings, according to the data

of Tareyev ang Dorogova.

Views on the nature of autoagglutination differ. The interrelationships
between autoagglutination, agglutination at low temperatures, and panagglutination
are also not quite clear. Some authors deny that the autcagglutination reaction
is specific (A, Bagdasarov and P. Sel'tsovskiy, 1939; N. I. Blinov, 1940). Ye.

I. Freyfel'a (1947) assuges that low-temperature agglutination ig basically
different from autoagglutination. Autoagglutination occurs as g result of a
pathological decomposition of erythrocytes. Although the nature of autoagglutina.
tion is not definitely known as yet, there are goud reascns to regard this re-
action a Immunological.

A. I. Togunova (1922), B. Shkiyar (1934 and 1948), and F. a. Mikhaylov (194#)
have proved definitely that autoagglutinins must be regarded as immuncaggiutinins.,
According to the results obtained by these investigators, the nonspecific nature
of autoagglutination is only apparent. Togunova has described a case of hyper-
trophic eirrhosis of the liver, in connection with which she observed pronounced
Autoagglutination of erythrocytes. The agglutination took place immed{ately after
transfer of the tlood into the mixer, but disappeared when the temperature in the
mixer reached a level corresponding to body temperature. Togunova also esteblished
that in the case of cirrhosis observed by her, the patient's serum agglutinated
the patient's own erythrocytes in a much higher dilution than the erythrocytes
of & healthy person. This mst be regarded as an indication that the reaction
was specific and that antibodies were formed.

Shklyar also demonstrated that autoagglutination must be regarded as an
immunologica? redction, and furthermore showed that liquids which do not contain
agglutinins (e.g., a physiological salt solution) are capable of agglutinating
the erythroe, ces, i.e., that the erythrocytes are ulready preagglutinated.
Mikhaylov proved in his work that, in the blcod of some patients, antibedies
agninst a patient's own erythrocytes are formed, and “‘hut the ugglutinating
capacity of the serum could be eliminated by interacting the serum with the
erythrocytes.

The papers which have been cited show that the antigenic propertiec of
erythrocytes arise as a result of damage to the erythrocytes. The erythrocytes
also must be damaged (hemolyzed) in order that isohemolysins be formed in a
sufficient quantity to produce ictus immunisatoricus on parenteral administration

they were obtained by the action of phenylhydrazine on erythrocytes. One muy
of the body (in paroxysmal hemoglobinuria) or by the action of products of dig=
turbed metabolism in various diseases.

Of great importance are investigations which indicate that autoantigens

are of importance in the complex process of immunization due to the presence

antigen. Data which show that tissues infected with tuberculosis exert an anti-
genic effect on the patient have been obtained by a group of USSR investigators.
The assumption was made that the patient's own “issue which has acquired anti-
genic properties plays an important part in the pathogenesis of tuberculosis.,
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The work of Petrov ang Bogomolova cited above illustrates the antipenic
ef{:Ct Oof tissue from a focus of inflammation that does not contain heterogenic
antigens.

F. Shuts (1936) investigated the effect or heat injuries on the antigenic
action of tissues. ge discovered that injection, into an animal which has suffered
a skin burn, of an extract from its burned skin relps produce death of the animal.
Death is accompanied by modification of internal organs which are typical for
lethal skin burns. When extracts from burned skin vere administered to animals
which had never suffered a burn, no reactica resulted. tercticns to subeataneous
injection of the extraet did arise when the animsls (guinea pigs) had veen sub-
Jected to gne to three burns prior to administraticn or the extrict. The sub-
stances contained in the extract proved tc be species nonspecific.

Depending on the number of burns, increased sensitivity or reduction of
}ocal Or general sensitivity to burns could be observed. The serum of animals
immunized” to burns was found to have the Property of preventing the death of
animals subjected to otherwvise lethal burns and of alleviating the skin reaction.

Kanykevich (1939), who clinically investigated immunobiological reactions
produced by burns, found that complement was absent in 33.5% of the patients
suffering from burns, had a titer of 0.1-0.2 in 30.9% of the patients, and had
& titer of 0.01-0.0h4 in 32.7% of the patients. At ihe sume tize, the agglutina-
tlon reaction with the bacterial emulsion preparel from the microflora of the
burn blisters was negative in 82.7% of the cuses.

Numerous aAttempts to isolate specific antigens of tumor tissues have been
unsuccessful. Only recently, investigations by L. 4. Zil'ver (1948) established
that antigens which are absent in normal tissues ire present in tumor tissue.
Zil'ber also discovered the presence of antivodies *o the nucleoproteid fractions
of tumor proteins in animals which had ‘umcrs. Later, Z{1'ber (1450) treated
fuinea pigs with the nucleoproteid fraction of their tumors and desensitized
them by administering the nucleoproteig fruction of their tody proteins (the
nucleoproteid fraction of the twnors contains untigens of tun typest  tumor
proteins and the proteins of the animal's body). When the nuclecproteid fraction
of tumor proteins w28 vdministered to desens{tized guinea pips, they responded
by a strong allergic reuction which ofter hud the charucteristics of 1 full-
fledged allergic shock,

Traditionully, serum diseace is useribesd solely to the in'roduction of serum
of a heterogencus specles. However, fdmer-us references putlished in USSR
literature indicate thut serun disease miy 1180 ceeur as 1 result ¢f administra-
ticn of homologous serum. V. N. Shumev and Ye. G. Kuruvanov (140) stated that
anaphylactic reactions oceur frequently in blood transfusion. However, 1in the
cases described by ther there is no striet delimitation between «naphylactic
sheek and the postiransfusicn shoek which resembles {t. Sensitizution LAy
develop not only to 2gglutinogens, but also 1o the serum of the donor, Shamov
and Karavanov have observed three instances of sueh sensitization. Direct
procfs of the seasitizing properties of homologuus bleod have been obtained:
sensitization of the skin to blood of the same eroup could be brought about.

The sensitizing effect of sera aApparently results frem denaturation, which
endows them with the properties of heterogenous sera. G. M. Gurevich and D. A.
Kogan (1939) have shown that when blood was taken from the vein of a human sub-
Ject and injected into the same subject, allergic reactions resulted. Many
investigations published by USSR workers show that, notwithstanding the cloge
affinity of autogenous and homologous sera to the organism, these sera still
produce reactions which are due to denaturation of the serum proteins.
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The possidility of bringing about autosensitization by means of sera has
been shown by ys M. z. Sigal, 1943, 1951) in work done on sheep and rabbits
at Ado's laboratory, Sheep sera were subjected to the acticn of sulfurie acid,
repeated freezing and thaving, and irradiation with radium. Rabbit sera were

gera treated in this manner produces a local hyperergic inflammation. Intra-
cutaneous injection of autoallergens to autosensitized sheep results in positive
skin reactions. Trypan blue which has been introduced intravenously is then re-
sorbed to an increased extent at the foe{ of the reaction. A necessary condition
for the autoallergenic activity of sutogenous iera is their denaturation.

We established the peculiar characteristics of utcallergic reusctions which
distinguish them from heteroanaphylaxis, Thus, the hyperergic inflammation is
less strongly proncunced 1in autoallergic reacticns. The "precipitin expression"
of sensitization is absent. Nevertheless, the passive transmission of heightened
sensitivity is possible in autoallergy. At the same time, the reaction of passive
anaphylaxis proceeds according to the protracted amaphylictic shock type.

Experiments were carried out in which the primary toxicity of the denatured
sera wns eliminated. These experiments demonstrated that the antigenic activity
of the sera is preserved in heterogenous administration. The autoallergenic
Sera, when administered to sensitized animals of another speclies, produced a
typical Arthus-Sakharoy phenomenon and led to the formation of precipitins when
the titer was high enough. The modificutions to which the sera were subjected
in our experiments did not result in a loss of their species specificity. We
have thus shown the possibility of autesensitization and the significance of the
denaturation factor in the autoallergenic activity of the sera. We have also
determined the differences between the manifestations of autoallergy and those
of hetercallergy and heteroanaphylaxis.

A number of investigations on immunization with colloidal metals can be
understood by considering the interaction cf these metals with autogenous
proteins (Zil'ber, 1948), {,e., the dematuration of body proteins us a result
of the action of colloidel metals. Zil'ber nnd V. V. Frize immunized rabbits
with colloidal gold or colloidal iron. After intensive immunization, the sera
of the animals precipitated the antigen. V. Chernokhvostov and L. Kats (1929)
established that colloidal arsenic trisulfide possesses antigenic properties.
Chernokhvostov (1931) ulso found *hat it 1s possible to sensitize rabbits with
antimony trisulfide. He showed in experiments that fmmunizaticn of rabbits by
10-12 injections of antimony trisulfide yielded 2 serum with a4 pronounced pre-
cipitating capacity. Zil'ver expressed the opinion that the antigenic properties
of colloidal metais depend on the cipacity of these metils Lo combine with body
proteins.

5. V. Rybinskiy (1935) described a case of' instantaneous death after
intravenous administration of sodium thiosulfate to a putlent suffering from
thicsulfate eczema. The €XZema apparently was caused by the action of chemieals
the patient had come in contact with at a pholographic laboratory. Rybinskiy
assumed that death was due to anaphylactic shock, and that the administration
of thiosulfate released the anaphylactic shock, because the patient had been
gradually sensitized by thiosulfate that penetrated through the eczematous
fissures. Rybinskiy expressed the opinion that the sensitization cececurred as a
result of the interaction of the thiosulfate with the patient's proteins.

In experiments on guinea pigs, the possibility of sensitization with a
mixture of sodium thicsulfate and horse serum was shown.
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€ regarded as the causes
The new immunological

of changes in the reactivity
chemical and physical

state which results implies reactivity
factors of protein denaturation.
One may furthe-

assume hat there is participation of ay
“allerg)ce Yeavuivio wud that these autoaliergens also
as agents which Telease

enaphylaxis. Ip regard to homole
relationshipg have been proved by Ado, Petrov

toallergens in
2ct as antigens ang
g7us serum, these

» and Bogomolova.

Ado and collaeborators (1947) have investigited the capacity of skeletal
mscles to combine with “ater as {nfluenced ty the sensitization of the organism
with heterogenous prciein. They established that reduction of the hydrophilic
broperties of sensitized muscles ip vitro takes place npor only under the influence
of the antigen (e.g., equine serum), but alse under the effect of hamologous
gerum. Ado assumes thit in the experiments described there was a para-allergic
reaction to the homolegous serum which reflected the same chinges of reactivity
88 8 genuine allergic reaction. Peircv and Bo
that dogs Sensitized by equine serum exhjihited
heterogenous plasma and hemelogous hemolyzed .locd.
human blood 1ptq dogs resulted ir ap increused sensitivity of the 975 o homolo-
g0ous canine blood, whiie repeated introduction of hamologons hemslyzed blood
i.e., canine blood) brought about increased sensitivity to human blood and
plasma.

sensitivity to both
Repeated introduction of

I and a2 number ~f “ther USSR invest
of allergic reaction: 15 1 result of
1s detached in the region of the wo

acts as an allerienic irritant.

igators established (1450) the occurrence
surgery. In surgical operations, tissue
und and becomes denatured. This tissue then

We tested the skin
intracutaneous introduction ¢f substances

reactions to thege autcallergenic sub
local serum reactions tc

serum or of equine serum,

reactlons of putients in the postoperaticna] period to

faken Urom the wound region. 'Phe
stances proved to be uncertiin. Hovever,
intracutaneoys introduction of untireticulocytotoxic
which ncted as para-allergens, were regulirly obtained.
The data listed above indicate the great,

in clinical pathology. One must admit that problems of wutoullergy have not yet
been adequately investigated. Further research |p the field of autoimmunologieal
reactions may disclose important relationships pertaining Lo the course of
pathological pProcesses that are not due to the acticn of microorganisms. Further
research will algo undoubtedly elarify problems connected with Lhe »articipation
of autoantigens 1in toxicoinfectious brocesses uy cumponents of coaplex untigens.

significance of autosensitization
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